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[57] Abstract: 

PURPOSE: To obtain the DNA fragment containing a gene coding dihydrodipicolinic 
acid reductase from Brevibacterium-flavum, and capable of transforming a Coryne 
type bacteria to produce useful products such as L-lysine, etc., in a high 
efficiency. CONSTITUTION: A noval DNA fragment expressed by formula, etc., 
containing a gene coding dihydrodipicolinic acid reductase (EC-1. 3. 1. 26), 
derived from a Brevibacterium-flavum [[e.g. Brevibacterium-flavum MJ-233 (FERM-BP- 
1497), etc.]. The enzyme is obtained as a form of an objective DNA fragment, by 
culturing Brevibacterium-flavum MJ-233 until the logarithmic growth phase, 
collecting the microbial cells, suspending them in a solution containing a lysozyme, 
further adding protease K and a surface active agent to subject them to 
bacteriolysis, collecting genes from the bacteriolytic solution by a conventional 
procedure, treating the genes with a restriction enzyme, and selecting a DNA coding 
dihydrodipicolinic acid reductase. 
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[SI#JSl] ^l/^7y!>^'7^U ( Brevib 
acterium flavum ) ^Ov?t Kn^fny^U^ 
t? (EC 1.3.1.26) S:3-K-fiae^«r*trDN 

ATCGGAATCA AGGTTGGCGT TCTCGGAGCC 
GCAGTCAATG AGTCCGATGA TCTGGAGCTT 
AGCCTTCTGG TAGACAACGG CGCTGAAGTT 
ATGGGCAACC TGGAGTTCTG CATCAACAAC 
TTCGATGATG CTCGTTTGGA GCAGGTTCGC 
GTTCTGATCG CACCTAACTT TGCTATCTCT 
GCTGCCCGCT TCTTCGAATC AGCTGAAGTT 
GCACCTTCAG GCACCGOGAT CCACACTGCT 
GGCATGGACG CACAGCCAGA TGCGACCGAG 
TTAGATGGAA TCCCAGTTCA CGCAGTCCGG 
ATCTTTGGCA CCCAGGGTCA GACCTTGACC 
TTTGCACCAG GTGTCTTGGT GGGTGTGCGC 
GGACTTGAGC ATTACCTAGG CCTGTAA 
Kp^3 y >&U^*~ t? (EC 1. 

3.1.26) £ K-rsae^Mrtr DNAWrtf, 

Met Gly 
1 

Thr He 
Glu He 



m^2] m&yvwrv • (Br 

e v i bac t er i urof 1 avum) i£~f \s\?s<9 t !) £A • 7 7s<J* 
( Brevibacterium flavum) M J - 2 3 3 TfeSSt^Jg 
li:!2t(ODNA^ 



AAAGGCCGTG 


TTGGTCAAAC 


TATTGTGGCA 


60 


GTTGCAGAGA 


TCGGCGTCGA 


CGATGATTTG 


120 


GTCGTTGACT 


TCACCACTCC 


TAACGCTGTG 


180 


GGCATTTCTG 


CGGTTGTTGG 


AACCACGGGC 


240 


GCTTGGCTTG 


AAGGAAAAGA 


CAATGTCGGT 


300 


GCGGTG7TGA 


CCATGGTCTT 


TTCCAAGCAG 


360 


ATTGAGCTGC 


ACCACCCCAA 


CAAGCTGGAT 


420 


CAAGGCATTG 


CTGCGGCACG 


AAAAGAAGCA 


480 


CAGGCACTTG 


AGGGTTCCCG 


TGGCGCAAGG 


540 


ATGTCCGGCA 


TGGTTGCTCA 


CGAGCAAGTT 


600 


ATCAAGCAGG 


ACTCCTATGA 


TCGCAACTCA 


660 


AACATTGCAC 


AGCACCCAGG 


CCTAGTCGTA 


720 








747 



lie Lys Val Gly Val Leu Gly Ala Lys Gly Arg Val Gly Gin 

5 10 15 

Val Ala Ala Val Asn Glu Ser Asp Asp Leu Glu Leu Val Ala 

20 25 30 

Gly Val Asp Asp Asp Leu Ser Leu Leu Val Asp Asn Gly Ala 
35 40 45 



Glu Val Val Val Asp Phe Thr Thr Pro Asn Ala Val Met Gly Asn Leu 

50 55 60 

Glu Phe Cys He Asn Asn Gly He Ser Ala Val Val Gly Thr Thr Gly 
65 70 75 80 

Phe Asp Asp Ala Arg Leu Glu Gin Val Arg Ala Trp Leu Glu Gly Lys 

85 90 95 

Asp Asn Val Gly Val Leu lie Ala Pro Asn Phe Ala He Ser Ala Val 

100 105 110 

Leu Thr Met Val Phe Ser Lys Gin Ala Ala Arg Phe Phe Glu Ser Ala 

115 120 125 

Glu Val He Glu Leu His His Pro Asn Lys Leu Asp Ala Pro Ser Gly 

130 135 140 

Thr Ala lie His Thr Ala Gin Gly He Ala Ala Ala Arg Lys Glu Ala 
145 150 155 160 

Gly Met Asp Ala Gin Pro Asp Ala Thr Glu Gin Ala Leu Glu Gly Ser 

165 170 175 

Arg Gly Ala Arg Leu Asp Gly He Pro Val His Ala Val Arg Met Ser 

180 185 190 

Gly Met Val Ala His Glu Gin Val He Phe Gly Thr Gin Gly Gin Thr 

195 200 205 

Leu Thr He Lys Gin Asp Ser Tyr Asp Arg Asn Ser Phe Ala Pro Gly 

210 215 220 

Val Leu Val Gly Val Arg Asn lie Ala Gin His Pro Gly Leu Val Val 
225 230 235 240 
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Gly Leu Glu His Tyr Leu Gly Leu 

245 

T-&£ix£^fc Ko^ay^Sw^^ (EC 1. 
3.1.26) fe=i-K-r*ite^«r*tpDNAWrfr 0 

mtmm mm$m» 

C 1 a I 1 



Xb 


a 


I 


1 


P s 


t 


I 


2 


Dr 


a 


I 


1 



^«r^tfDNA»f^«r««-*-*li*x.^7^^ Ko 
[f8#Jg 8 ] g»*3S 6 - 7 <Dl ^"f H*»t> & oKBflt® 

[000 1] 

(EC 1.3.1.26) fea— K1-6«firF«r* 

tray*SJW«**oDNAWffri3J:t/*ofiJ«tBB 

( Brevibacterium flavum ) &3fetf>DN A#r>i\ £&D 
[0 0 0 2] 

Itt*Ott»l ^tKD^3!ly»l/^^ (EC 
1.3.1.26) KK^*&»ta»i:b-Cffi^bn5L 

(R=f-t LTtt, xVx!J tr • =»y ( Escherichia coli ) 
(J. Biol. Chen)., 259, 14829-14834, 19 

88#fi8), ^^y^^y y/ufi$#MCo 

rynebacterium glutamicum ) fi3fe<£>ifc{cr?- (Hoi. Gene 
r. Genet., 220, 478-480. 1990 &M) Co^t^ 

**w#e><o*i6i»o-ew:, mm±m 

&%'&±toVhZ7l'\f'<?7 L \)ZJ* • 77^A ( Brev 
ibacterium flavum ) ftjEO^t Kn^ay>Hl/^ 

y ^^(oMigfe-ctt, l— y ^^<o»««icR»*sfc 

[0 0 0 3] 

♦fflttaica+S^Wir^^T-y £^ • ( Brev 
ibacterium flavum) t Kp S^tTa y 



ABrfr: 

smwif^o*** (kb) 

0.7, 2.8 
1.5, 2.0 

0. 2 5, 0. 5 t 2. 7 5 
1.2,2.3 

^53^»:#AL, ttay*aMW««rffl^r 

[0 0 0 4] 

[SUi«r»*i-5fc«0<D#a] MLLEBW* 
ftWWE&SofclS*, a y *Sffllg!fc6fr 
ft»&3?t: Ka^tfa y V&U^* *~ = - Ki"&JI 
e^«r^tfDNAWr^«r¥(iU KDNA^SriS* 
^^^7^^ KIcWALTa y*5tfS®*?g@*5& 
U *»TO**itfcay^a!iB»dSL-y^^^nB 
{TCifcS^ F7t KPS^lfa y ^»©K£j£fErt*r*"t- 

&9ltt> (1) *A • 7 7/<A (Brev 

ibacterium flavum ) &3fetf>i^ t Ko^fcTa y ^ffrU-y 
^ * — t? £ a - K-*-* iHK**ratrQ N A»rtf\ ( 2 ) 

^DNA^mt^xy7^n\ (3) 

mm&Zzfyxx KMi9*mE»4*ifcay+fflHB 

fi. t><o-c&6<, *^^^±ieDNA»f^$r 

Mts^tm, io^^7^5K*c=y* 

[00 05] 

Mrs- Ki-Slte^^tfDNAWf^ 

tt, t;t Ka^tTay >m*:mjcLX % fV7tKoi; 
f = y ^«r^rt+«»«- BPfe^fc Kp^tr a y ^g* 

(EC 1.3.1.26) «ra— Ki-^atS^DN 
ASr^tfDNAWr^feg^c-rS. 

[0006] «w©s;k Knv?tf3 y vt&uy**- 
K-raifteT^tfDNA^rt^o^Sff^j 

tK ii«tttt»**r**+S«4*^b*«j3J:V^p 
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t Lx\&* x )*Wim, fttc^utr^xy ^a- 77 

/<A ( Brebi bacterium flavum ) M J - 2 3 3 (FERM BP 

-1497) &£x*%<D&mmw&tm\,*bti% a r*ve> 

1^£&ITK^1V Afcrtftt, ±&=*y*S$BS§, Wx. 

|f7'l/^^7^A-77/<AMJ-2 3 3 (FERW B 
P-1497) #<D&£#DNA±K#£U ^OM^DN 

A . 7 7/<AMJ-2 3 3m<D%&®>frt>%&:£± 9 & 
fe#DNA*tefflU K^fefe^DNA$rig^^J®P 

bixfcDNABrtfSr, a^*^-#-«£^£*Pf 

fi P HSG298 (£«ig3a) (C^IC^O^A-r 

y ) £ftt*C G S C 4 5 4 9 [x^a: JJfc/oi) i? 
j:^T" 2/ ^ • * h v 9 • ir ( Escherichia coli G 

enetic Stock Center) , f*/*— h * > V • • # 



Di?- tV • Wf'f (Department of Bi 

oiogy, Yale University) : P. 0. Box 6666 New-Haven, 
GT 06511-74, USA ft#fftt] *#ltC*U 

& »&ftfc#iW£iM*,fc?K ^^^^ kd 

*ft-&r&KJ:9, fMB:/7;*S KDNAfcifASJtfc 
^U^^7!l ?A ■ 7 7/UMJ-2 3 3&&3feCDA 

[0 0 0 7] ±E345fefc* 9»e>iiSA«^<0«i: Lf 
ft. ±ge^l^^f y • 77/<AM J ~ 2 3 30 
ttfeftDNAfc«IIB»ag H i n d IlliC J: 9 3££## L 
T®<b*X*, *£S#J3. 5 k b<DDNA8?)i-£3Mf6 

*=2-K1-**fi**£tr*#*a«tt3. 5 k bODN 
AKfr**«»J»ll»^^9«0l»fLfc»(O, 1HIR»SRB 

[0 0 0 8] 

[iu] 



C 1 a I 1 
Xb a I 1 
P s t I 2 
D r a I 1 

[0 0 0 9] ftfc\ #W*H»tc:&^-r;, «R#*fc«fca 

K#7T—*s Uphage) (PDN AfrfflfiggMS H in dl 

ii-c^j^br^bn^^aft^oDNA^^f^-r 
£ici*« xs/xy tr • ay^7r^ • xy^i 7 4 

(0x174 phage) (OP N A£%]PK&H*H a 

iiiiTWKLrwbns^ftttto^DNAW^ra 
-#y y a-xs Ky*±T<Dj*»rarcii*fta« 



0.7, 2.8 
1.5. 2.0 

0.25 t 0.5. 2.75 
1.2,2.3 

DNA»»f^t$OftSl:j3^t t lkb^l^ 

[0010] jjBU^nr^^^y !>a - 77 

/UMJ - 2 3 3Qfefe^DNA^$j|fg^3j? H i n dll 

k bcoDNA^tcovxrri, ^co^ss^^y^^^ 

KpUC 1 1 8*fcflpUC 1 1 9 (SSiS) $rfflv>5 
SV*#^5t^ U^f 1 KHMtts (dideoxy chaintennina 
tion method, Sanger, F. Proc. Natl. Acad. Sci. 
USA, 74, p5463, 1977) l:J:0^)lt5:i^^ o 
Z<D£?\Zl,X8:fel,tz±&±Z£&m3. 5kbOD 
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-A (OR F) ©#&&»€>*J6Lfc^fc Ko^tfajy 
gbu^^^-^^=J-K-t6iS^«^ 2 4 9{@<OTS 
/&£^~K^S7 4 7J^#d>6te/££ftXV^ 0 * 
<B*Se*J*r«eE#l*OgB*J#* : 1 lc*"T. 
[0011] E?0#* : 1 ld^£;h,6J£gffi?iJ£££L 

-K*S»e*fc*tfDNA»ym* ^aJ/^Si 
«»ft*DNA*»€>*(t**lfcfcO<Dfr*€>i'. 5i#ffl 

*T^X&Si3 9 4l^^t^^n^t^C$)Ot 

LT/j!5**W©DNAl»fji-tt, v^tKo^yyi 

f^3.5kbODN AKrM-o#««jK»lR (ci^>^ 

[0 0 12] #»i!©i? - t Ko^3 y V&u^**- 
■^Sra-K-raite^Sr^tpDNAWrfr (A*rJtt £21 

[0 0 13] MR^^t Kn^lfay 

[0 0 14] *«W«>A»>f*r*A-r6rtAs-e*. =r 

;ttf, ^7^n'pCRY30 (#^¥3-2l0l84#^ 
S);/7^U'pCRY2K p CRY 2KE, pC 
RY2KX, pCRY3K P C R Y 3 KE*5«fctfp C 
RY3KX(#B8¥2-276579#4*$) ;^7^U f pCR 
Y2*5<ttfpCRY3 (4*H¥l-19168694HI) ; Zfy 
^U f pAM3 30 (MrBBB358-67679^-&fB);^7^$ 
KpHMl 5 1 9 ($*KJBg58-77895^|a) ; 7*7*^ 
KpAJ 6 5 5 % p A J 6 1 HSJztfp A J 1 8 4 4 
(#§BP858-192900^$g) ; ~?y KpCGl 
§86357-134500^^1) ; 7^7 * ^ K p C G 2 (#§80B58 



-35197-^^) ; 7^7*^ Kp C G 4 *> «fct/p CG 1 1 
(#MBg57-183799^>&«) *G>:/7*$ K«r«*+6 

*S K^J?S{K«ME«r5JS3te^**trDNA«*J3i 

NA«*Rtt5^^5 K#»*L<* 7> 
^^U'pCRYaO, pCRY2K pCRY2K 
E v p CRY 2 KX, pCRY31, p CRY 3KE, 
p C RY 3 KX*&5#»kJ8V>e>*xa. 
[0 0 1 5] ±127*7 *S p CRY 3 0 £SI 

( Brevi bacterium station is ) IF012144 
(FERM BP-2515) H^^5KpBY5 0 3 {VfMW- 

l-95785#^#) DNA«r#ttfcJ:9ttau :MIJ 

M xho i x&gix, 7*7 *s k*hjimim* 

q«IKfir7'<r^tr4:td^l!l4. 0 k b^DNA»fM 
«9U«% PWNcLXtt:/?** KDNASrSHKfilSE 
c oR I jojltEK p n I-CMLT, 7?*SK*?»fc 
*MB«rBl5»e-7-**tP*#**s»2. 1 k bcODNA 
Wr>t-«r^)^ tti-To H^2o^DNA»r)t^7^? 
FpHSG298 (O Eco RI - Kpn I 
£ U ^S a 1 I Affi IC -tn^Jllfti&tf £ d: JC i *) , 
^7^5 KpCRY3 0£P8H*ar ir#X£S 0 
[0 0 16] ±127^7^^ K*<** ^#$£9] 

So /7 ^ ^ K p C R Y 3 0 ^^iO Alff^^A 
il, 7*7*^ KpCRY3 0£fgji%6giS Bam HIX§fl 

£^-Kl?-Sitfc*££tfDNA»rtf <A»r>f) £DN 

a y t?xig3£$-£s r t 9 ? r £#x# * e 

[0 0 171 LXi£/*£ftS*£W<OAltftf£:/7 
x$ KpCRY3 0l:»ALfcMt7*7^^ hU is 

^ »> l - y ^ v<oR»»c»ajc*i]ffl+ s r. So 

r^7^^ K$r "7^7^$ KpCRY 
30-dapB" Lfco *7y*^ KpCRY 3 

t Kn^a y vKL-^^-^^="^K-rSitfe^^ 

IE««&«j*ffl v^x L - y UX$&^m< 
[0 0 18] *|gWiCi5±£iaftx.^7^^ KX^IT 
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ff, ^^^^f!)!)ii,'77/<AMJ-2 3 3 (FERM 
BP-1497), ^l/tr^f!)!>A.77^AMJ23 3 
-AB-41 (FERM BP-1498), ^I/^t!) ?A • 
77/UMJ 2 3 3-ABT-11 (FERM BP- 1500), 
^^^r!l[>A • 7 7^AMJ 2 3 3-ABD-2 
1 (FERM BP-1499) €>*l* 0 fcfc, ±« FERM 

BP-1498 <omm* FERM BP-1497 <D®#£j&8;£ LTD 

FERM BP-1500 ©Btfcf* FERM BP-1497 £>jg«:£ 

tt8C||(*T*>^ (ttBflBB62-5199849»&fM*JSQ . * 
(C, FERM BP-1499 OtKtt FERM BP-1497 tf)®flc&& 

"C£>* (ttH)IIB61-177993-g-&tt£J£) 0 

[0 0 1 91 ±EH£tt0)flUc, ^Hf^^yjrA. 
7*s*: — 7>f%7s ( BrevibacteriinpaniDoniagenes ) ATCC 

6871, |H ATCC 13745, |SJ ATCC 13746, ^UtV*^ 
y • y # A ( Brevibacteriuro divaricatum ) AT 
CC 4020, y #A • 7^ h7r-yy^A 

( Brevibacterium lactofenaentum ) ATCC 13869, =J y 
^fy^A.^^A ( Corynebacterium glut 
ami cum ) ATCC 31830«$r«£«£fc£ LTffiV^C t> 

AMJ -2 3 3 AftOBflg&ffli^&a^ *Bft*0&# 
$ K p B Y 5 0 2 (#MDS63-36787^«* 

5 tem^lZlt^ ^IffiJ: t? 7>7 KpBYSO 2frlft 
*f-3iCt*SH*U\ Kp BY 5 0 2£&3: 

(btj^-CfeS [Bacteriologi-cal Review, 3 
6, 361. 1972 #J$L JiB^?** Kp BY5 0 2 £A 

[0 0 2 0) tel^HT^f!) £A • 77/UMJ 
-2 3 3 0£**?ft±|C|UM-*aa, fclxtfO. 2 
— 50 ag/ol &9t0>T*Di?>'*\s:si?f>m±=.f- 

^b^cso^-^e^-^^silcy^^^ KJfttti 

Hff<rfTftV\ 7*7^^KpBY5 0 2^$ntl> 
3J*£iS&1-5 0 Z(D-m<D&mc£*) * 7yx$ Kp 
BY502^$ilfc7 J UW7y *A • 7 7/U 
MJ-2 3 3&*mWbtlZ 0 

[oo 2 u ±ge=y*^®^oitm&&;t7'7*s 

K<DJMME«Ufc* LTtt, a 5^*5 tr • a y <& col 
i)*5j:rfx/nr-r • #d h#^(Erwinia carotovora ) 
lCO^T4D?>nrv^ J: 9.C [N.M.Calvin ifcitf P.C 



Hanawalt, J. Bacteriology, HO, 2796, 1988; K. Ho 
6, Agricultural and Biological Chemistry, 52,293, 
1988 #JR] % DNA**«JC/^^««ra«-f 
[y. Satoh 6, J. Industrial Microbiology, 5, 159, 1 
990] ^fcWfl-f £ w 

[0 0 2 21 ±fi©#ST«ME»LT»&ft*$;fc K 
^XLli^U^^xy *A • -2 3 

iu. ph*#otk«f*-j-3 

[0 0 2 3J ««S«p©«*JKtLTtt. ^ 3 

[0024] mm#&m&tiizn&mi&k im y > 

«rili&Stt-«:^2 0-4 0 < t:, *f^L<«^2 5- 

as *^a-c*»tt^ e>5^«iaiiRr* :^^to. 

[0 0 2 5J ±e^«fe-C»f>*iS***4fc(±»*ft35» 
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[0 0 2 6] 

ggsgy 

Sr&tr/l'f'^xy ?A • 77/UMJ -2 3 
<DDNA$rtf (AJSr**) <D^n-v{k 
(A) yu^/^fy • 77/UM J - 2 3 3^ 

¥*rt#*A*» 2g, mMT^*~V 

^ 7 g> y y*-k o.5 g , y>$z:;*7y* 

A 0. 5 g, Mg S0 4 • 7H 2 0 0.5 g, Mn S0 4 
• 4^6H z O 6mg, FeSO 4 »7H 2 0 6mg t 
&&3L*rX 2. 5 g v ^ /Wt 5 g, 2 0 

&®^7 ^ > 1 0 0 // g % >f)V^-7. 2 0 g 
$:IWI^«Ln 1 t-TZ] 1 ltfl^T 
^f!)^A.77/^MJ-2 3 3 (FERM BP- 1497) £ 

*ifciltt&* y^-^fcl 0 mg/ml (OSSt^t 
: 1 0 mM NaCL 2 0 mM h V X|g 
flft (pH8.0), ImM EDTA • 2Na] 1 5m 1 
(C&ffiL^o m*X&1&m&l 0 0 Mg/ml S^n^ 
-7---t?K£»DU 3 7t-ClW^^-hL 
/to $ bt£fc&«&0. 5%fl<D K-riz/UflW-^ h V $ 

m (i : i. v/v) tsajpu isti o»wa^*»ic 

laifc^. 0-1 2t;-?2 05HSL 5,0 0 

0. 3M^/jr^ct 
Jtratfco ^«i:^^/-y^i:<D^tc#fe-r6DNA$r 

ftmcm.&Lito nbixtznuAi*. mm m&-, 1 o 

mM hVXl&ffim (pH7. 5), 1 mMEDT A • 2 
Na] 5m 1 ^JDLT4t-e-jftMLfci, Hfte 

[0 0 2 71 (B) i^k Kp^^jU^^^^^-^ 

(A) m-C^btltl^U^^^V-V £A • T7^A 
MJ-2 3 3(OiDNA^i 90/il^, 5 0 unit 
cPfflfggj^ H i n dIII<b 3 7X;v l&rm&J&£l£T5Z 
±&mvtLa £*rrs* 
D-^^^ P HSG2 9 8 (£«&&) 



tf&K, ^ix-?tt<0*»Ji*^ 5 0 mM hy^««j» 
(pH7.6K lOmMv^W ImM 
ATP, 1 OmM MgCl 2 , 3o«kI/T 4DNA!J 
1 unit <b&5<fc llz£j&#&W>ML. 4tTl5 

[0 0 2 8] l&^r&KXV'&btifc^yXS K««fc 
ifift*^V?>A)fe [J. Hoi. Biol., 53, 159 (197 

0) ] ictoftia^t Kn^tr=!;>Rw^^^—tf^a 

*flgH^&8;, !) fc7 ♦ 3 U ( Escherichia col 

1) CGSG4 5 4 9 (dapB) [() fttt^t Knv* 

fc„ ^SteifttfcgWB^^y K7 - 3yCGSG45 
4 9 (d a p B) #-J-^>f W 50mg?:4t 

-faiSIRi&ifc ; K 2 HP0 4 7 g, KH 2 P0 4 2 

g, (NH 4 ) 2 S0 4 1 g, Mg SQ 4 • 7H 2 0 0. 1 
g , ^/Ua-;* 2 0 g*>£l£#5^ 16g^» 1 

Kn^tTn y ^misfr?*~i?&zi- b'-f 
Tmm&£*)77XZ KDNASrtttULfc. ttlfflLfc:/ 

KpHSG 2 9 8 2.7 k b^DNA^Jl] 

XT, *t£ito3. 5 k bOftADNAmKtmftbtl 
it. nar/^xS KSr Vv^; KpH 

SG2 98-dapB B Lfc 0 

[0.0 2 9] (C) ^bKP^b'jy^^^-f 

t^rJf3^g±^^PNA^; (Aftrfr) Of-^ 

fffli2 (B) -Ct&fcjlfcy^*? KpHSG298-da 
pB^£H*lf ADNA»r>r$rTIS^I©tcry7^^ 
KpUClH (^iSigSO 

ffflfeyy*^ KpHSG 2 98-d a p B£fKH#3*H 
^ KpUC 1 1 8feWBi»H i n d III£KJS<*1*-T 

5 OmM hy^lS»« (pH7.6), 1 OmM 
^ft^Wh-^K ImM ATP. 1 OmM Mg 
Cl 2 , i3«tt/T 4 DN A y 1 unit i:^S<J;9 

l-#j£#£&*0U l 2t:-Ci 5^»£:$^t, dn 

[0 0 3 0]^f,nfc7*7^nmffll^ ffik7> 
/L->^7A&(J. Mol. Bio., 53. 159. 1970) \Z J; 5 g[|a 
^cv/oiy tT-3yCGSG434 5*^fHE»U 
^^-T^VSrS Omg^i-^jS^ifife [ffi^:K 2 
HP0 4 7g, KH 2 P0 4 2 g, (KH 4 ) 2 S0 4 1 
g. Mg S0 4 • 7H 2 0 0. 1 g> ^3-^ 2 0 g 
*S£tfW&i 1 6 g MMMcKSflfLT 1 I (C 
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/7^U'pUCll 8CD*:£ £#J3. 2 k b<DD 
NAWfrlCJili, *#$jR3. 5 k b©*PADNA»f>i* 



S_2 



[0 0 3 1] 

1&2] 



FpUCI 1 8-dapB 



mum Bttttttft ^jBfiKfr a < k b > 



C 1 a I 
Xbal 
P s t I 



1 

2 
3 



6.7 

1.5,5.2 

0.5, 2.7 5, 3.45 



Hin di 2 

[oo32] _hea ^^^mmm^mmii^^ 



18-dapB" Lfco £LblCj;!?, >>fc Kd^ 

£JR)3. 5 k bODNA^rlt ( H i n dlUBrfr ; Aftr 
(0 0 3 3] Hlfe0ij2 
<DDNAJ&g£?i]tf>fc£ 

NAKA-otKSBMt:. KpUCl 1 8*fctt 

pUCil 9 Mv^6 W.*^ ^ W KMtt 

(dideoxy chaintennination l£ «fc 9 * 12 2 L 
a y * — Mrs- K-r53t«-T-tt»IBK?9* 

[0034] %mmz 



^7^U'pCRY30-da p B <D33&*5£tf=» 9 * 

(A) :/7*5KpCRY30-dap Bg)gjf!j 
£ffcffll (B) t^bn^7^U'pHSG2 9 8- 
dapB 5 *i g 5 units (PfflUfgjg X b a 

I*3<fcU CD ra U, 3 7t;-ClB$IB]£j£;$-&T#jftf 
U *©DNA»**©*fi»»ffi«r»ffiJCi9ia31LT 

- i /i gt^Lt a^iK^e sic 



gftftftfi' 5 0 mM hy^WItt (pH7.6), 10 
mM h— A\ ImMATP, 1 OmM M 

gCl 2 , *3<£tfT4DNAy #— fe? 1 unit 

^frjxfcgjfeDN A^MKWIH B a mHI 3 u 
nits tS 71C-C1 WiBS*S**T#feilfcDNA4WI| 

^wy3-2ioi84»&«^ae«(o»fe<casi>TWB 



L^7^U*pCRY30 1 M g^W^ Bam 
HI 1 unit t 3 7 < C-Cl^WKrt?$-frT#e>ttfcDN 

50mM h y*®*f£ (pH7. 6), lOmM^ft 
h-/K 1 mM ATP, 10mMMgCl 2 , ^ 
«fctfT4DNAy#~ t? 1 unit i: S £ 5 

[oo3 5] mhitft^yxz h'femzm^x. itfien 
ftm (b) iziaftonHfefc**, ttexv^ytr- 

= yCGSG4 5 4 9MM!ElftU %-f-*<< 
5 0 Mg/ml ©»fi-C§Wi-5fflmifi D&f£ : K 2 H P 
0 4 7g, KH 2 P0 4 2 g, (NH 4 ) 2 S0 4 1 g, M 
g S0 4 • 7H 2 0 0. lg s ^3-^ 2 0 g*5<fcr/ 

i 6 g*r*«*ic»«iLr 1 1 t-r *] £&t*L 

U 7yxZ KDNAfcttffiL 

Kp CR Y 3 0<O*;#$fc)8. 6 k btf)DN A#r 
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[0 0 3 6] (B) 7y*% Kp CRY 3 0-d a p B 

l/^^f!)!?A-77/UMJ-2 3 3 (FERM BP- 14 
97) -fy KBfc£»Sr 10 0ml <D1l&eA*ifi-T?#* 
lt«ffltD«!*-C**t*i». -<->y>G«rl unit/in 

#*B#«:i8^»»c:T*», 2 0ml O't^AlffiK 
[Hafil:2 7 2raM^a^t3-^, 7mM KH 2 P 
0 4 , 1 mM MgC l 2 ; pH7. 4] tcrifc#Lfc„ n 



®ffiU 0.7 5ml <Dm&tt(il& (A) -CftfeJlfc^ 
KSR5 0 ji 1 fc«r»*U 7k*lCT2 0#RS# 

2 5 00#^h, 2 5 m FDKR^U '^*£Rp;>n& 
*<H£2 0#ra#SLfco ***3ml«)I»EA»*IC 
»U 3 0t;iCTl^m**Lfca, ^tW'^ 1 
5 M8/al (»*»*) *r£trtMBA*^»»tCtt» L 
T3 0t-C2-3B^$Lfc o H»Lfc#-*-T-f SO' 

[0 0 3 71 
1^3] 



HpCRY30-dapB 



MIBBS I 




«J»K#o**$ (kb) 


BaraHI 


2 


0.8. 8.6 


E c o R I 


i 


9.4 


Kpn [ 


i 


9.4 


Xba I 


i 


9.4 



9«r«ftrfe>n5^7^5 k*, -77*% Kpcry 

30-dapB' t KtrfflMr5MMe«r 

l^e^f y P-k • 77/^MJ 2 3 3-d a pB" t 

KpCRYS 0-d a p B grlWKBPj^ B a m HI 
VWtirt&Z b\z£ 9, 7^7^^ KpHSG2 9 8l£ffe 
*-T6*#£8. 6 k bODNA^tttT, i?t K 

n^f ^ y K < t6ftfi?'*£tr 

*#£*58 0 0 b xKDDNAmft&VmZtltt* #*3, 

KpCRY30-da p B K £ 0 ^9ftfc& 
^tlfc^UtV^xy • 7 7/UMJ 2 3 3-d a 

p b ii, &#&o < mm i t @ i # 3 »<oi*a«5R 

^« XMMHIWWWfc . 5 ^ 8 ft 6 B it "CS 
: FERM P-13790 t L"C#K$ftT<^<&. 
[0 0 3 9] 0£ffi^4 



5 KpCRY3 0-d a p B <D££te<D*feS 
fWBAflFJft 100ml^500ml$£^77^3lC 

^au 1 2 Ofc-Cl 5»nttS«i3Lfe«, r<o%% 

Jw^lg^3T^yutr^^xy *A • 77^<AMJ 2 
3 3-d a p B£*SH U 3 0tT2 4«fIB©1»W| 
£fTofc e ftt^-C, PMSlCLTAiSifel 0 0ml £5 0 
0ml^77^^IC^lTl 2 Otfl 5 5HBM 



U ^a3 0 < CT2 4^(?5Sa^$rtTofco 

ft. »e>*ifc«#«T, *tWi/^15 Mg/ml 0>» 

ti % *^^i/^«*DA«jft±T«)t*onr5t>watL 

/t 0 *^^^yW!iDA««l*Jj:^«W!lDA 

t*t-^ v>m^A^±^^w^-cfcofc e r.n 

K<£*K *I^7X; KpCRYS 0-d a p BdS 
[0 0 4 0] 20fcft|5 



im& .mm o. 4%, el&t^-^a i. 4 
!) *y »7ao. 0 5%, y y *a 

0. 0 5%, MgS0 4 * 7H 2 0 0. 0 5%. CaC l 2 
• 2H 2 0 2ppm, FeS0 4 * 7H z O 2ppm, 



MnS0 4 - 4-6H z O 2 p p m, ZnS0 4 -7H 2 
0 2ppm, NaCl 2ppm, 2 00 n 

g/1, mmi-T*> 1 00iig/l, yffif 0. 

1%, 0. 1 %£&@7KIC&j|?] 10 0ml 

^50 0ml§£^77^3|c^U«I (*£!§& p 
H7.0) Lfc&, ^H^/^f yf)A-77^AMJ 
2 3 3-d a pB&&WL1t 0 &^-?5 g/1 (&&» 
&) <D?/Vx--X&mm$)\zmMl,. 3 0 < tT?2 B^!g 

5%, fiiKr^-^A 2.3%, yy&-*])?u± 

0.0 5%, 0. 0 5%, MgS0 4 - 

7 H z O 0.5%, F e S 0 4 • 7 H 2 0 2 0 p p m, M 
nS0 4 -4~6H 2 0 20ppm, 2 0 0 n 

g/1, *£®^T$V 1 0 0^ g/1, #f^/&0. 3 
%, gm^** 0. 3%&&©7KU:$gte] 1 00 0ml 
£2 1 £iifU£#«Ktt&*, 1 2 0<C-C2 O^ffliSg 

2 0m 1 fcftJDU IsieStl 0 0 0 r p m, ii^fil v 
vm, aS3 3t, »pH7. 6(0^i^Tt2 
4l$fi0J£2S£fTo*: o i§HteT&, J§«& 5 0 0ml 
«rit^jMitcji»rrr«f*li*«rlalJRLfc. #&Jifc*# 

(pH6.8) 3--5m rix£ 

(3»ra*tt-c3iHi, &mmM- 1 ot) l 

2 0#ffl, 6,0 00 r pmQllAjHKcfltU *rO_h 



(NADH) £2 0mM h y U ^ffiNgffi&trJg 

*?Lrt:*iifNI??££8 0 0 I , -£*v?*xo. 1M y 
*y *Aiffi»?£ (pH6. 8) K8fcbDUT^fc Ka^tf 

0t:^&#|SR££li:ft o ^tKn^^yyUu^ 
Mtf'lino l <D^fc KD^tfa y ^^tjItcI-^^ 
ffii^fc5NADPH (NADH) riUmo 1 

tZZt &-C% £ 0 RI6AS»T ft« 3 4 0 n m 

K:*J»t5»*«SrWSLTNADPH<0«^fl:S:ai^U 
fc£ ^6. yu^^f y«)A'77^AMJ 2 3 3- 

d a pB^bMiuft»*i»©^t Kn^tr=y^» 

^fl&tttt. 1. Ounit/mg -Cfeofc w 
^UWfy!)A-77^MJ-2 3 3 (FERM BP- 
1497) fcJbIB (A) i:l^-*#JC"CiBltU-Cfi»*«Sr 

SttNADPH^KiieLfc. S> 
t Kn^tfay Vfiftf^^-iffStettO. 5 units/mg 

[004 2] 

l2£j0>ftS : 747 



" £fiH£tf>jW;£tCtfcLfc (TamirH., Meth. Enzymol. 
17B, 134-139, 1971) . 

[0041] (b) kp^j y - g 

±B (a) T?#fctt»#iK* 5 o m k MTtNfeS^fc 

Knv?tT=jy y»£0. 1M, $f>l:2mM^3fy 
KT^V^^U^Hy >^:»7C^ (NAD 
PH) ifcli=3fV7 $ K^^U^K :«5cS 

ATG GGA ATC AAG GTT GGC GTT CTC GGA 
Met Gly He Lys Val Gly Val Leu Gly 

1 5 
ACT ATT GTG GCA GCA GTC AAT GAG TCC 
Thr lie Val Ala Ala Val Asn Glu Ser 
20 25 
GAG ATC GGC GTC GAC GAT GAT TTG AGC 
Glu lie Gly Val Asp Asp Asp Leu Ser 

35 40 
GAA GTT GTC GTT GAC TTC ACC ACT CCT 
Glu Val Val Val Asp Phe Thr Thr Pro 

50 55 
GAG TTC TGC ATC AAC AAC GGC ATT TCT 



: MJ-233 

&mzmi-&* : cos 

ft&fam : 1-747 



7 7/U 



GCC AAA 
Ala Lys 
10 

GAT GAT 
Asp Asp 



GGC CGT 
Gly Arg 

CTG GAG 
Leu Glu 



GTT GGT CAA 
Val Gly Gin 
15 

CTT GTT GCA 
Leu Val Ala 
30 

AAC GGC GCT 
Asn Gly Ala 



48 



96 



CTT CTG GTA GAC AAC GGC GCT 144 
Leu Leu Val Asp 
45 

AAC GCT GTG ATG 
Asn Ala Val Wet 
60 

GCG GTT GTT GGA ACC ACG GGC 240 



GGC AAC CTG 
Gly Asn Leu 



192 
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Glu Phe Cys 
65 

TTC GAT GAT 
Phe Asp Asp 

GAC.AAT GTC 
Asp Asn Val 

TTG ACC ATG 
Leu Thr Met 
115 

GAA GTT ATT 
Glu Val He 

130 
ACC GCG ATC 
Thr Ala He 
145 

GGC ATG GAC 
Gly Met Asp 

CGT GGC GCA 
Arg Gly Ala 

GGC ATG GTT 
Gly Met Val 
195 

TTG ACC ATC 
Leu Thr lie 

210 
GTC TTG GTG 
Val Leu Val 
225 

GGA CTT GAG 
Gly Leu Glu 



He Asn Asn Gly 
70 

TTG GAG 
Leu Glu 



GCT CGT 
Ala Arg 
85 

GGT GTT 
Gly Val 
100 

GTC TTT 
Val Phe 

GAG CTG 
Glu Leu 

CAC ACT 
His Thr 

GCA CAG 
Ala Gin 
165 
AGG TTA 
Arg Leu 
180 

GCT CAC 
Ala His 



CTG ATC 
Leu lie 

TCC AAG 
Ser Lys 

CAC CAC 
His His 
135 
GCT CAA 
Ala Gin 
150 

CCA GAT 
Pro Asp 

GAT GGA 
Asp Gly 

GAG CAA 
Glu Gin 



lie Ser Ala Val 
75 

CAG GTT CGC GCT 
Gin Val Arg Ala 
90 

AAC TTT 
Asn Phe 



AAG CAG GAC TCC 
Lys_ Gin Asp Ser 
215 

GGT GTG CGC AAC 
Gly Val Arg Asn 
230 

CAT TAC CTA GGC 
His Tyr Leu Gly 
245 



GCA CCT 
Ala Pro 
105 
CAG GCT 
Gin Ala 
120 

CCC AAC 
Pro Asn 

GGC ATT 

Gly He 

GCG ACC 
Ala Thr 

ATC CCA 
He Pro 
185 
GTT ATC 
Val He 
200 

TAT GAT 
Tyr Asp 



GCC CGC 
Ala Arg 

AAG CTG 
Lys Leu 

GCT GCG 
Ala Ala 
155 
GAG CAG 
Glu Gin 
170 

GTT CAC 
Val His 

TTT GGC 
Phe Gly 

CGC AAC 
Arg Asn 



Val Gly Thr Thr Gly 

80 

TGG CTT GAA GGA AAA 
Trp Leu Glu Gly Lys 
95 

GCT ATC TCT GCG GTG 
Ala He Ser Ala Val 
110 

GAA TCA GCT 
Glu Ser Ala 



ATT GCA 
lie Ala 

CTG TAA 
Leu Sto 



CAG CAC 
Gin His 
235 



TTC TTC 
Phe Phe 
125 
GAT GCA 
Asp Ala 
140 

GCA CGA 
Ala Arg 

GCA CTT 
Ala Leu 

GCA GTC 
Ala Val 

ACC CAG 
Thr Gin 
205 
TCA TTT 
Ser Phe 
220 

CCA GGC 
Pro Gly 



CCT TCA GGC 
Pro Ser Gly 

AAA GAA GCA 
Lys Glu Ala 
160 

GAG GGT TCC 
Glu Gly Ser 

175 
CGG ATG TCC 
Arg Met Ser 
190 

GGT CAG ACC 
Gly Gin Thr 

GCA CCA GGT 
Ala Pro Gly 

CTA GTC GTA 
Leu Val Val 
240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



747 



2] *&W<Di/\: Ko^^39>H^^^-^^ 



3.5 k b<DDNA$r 



3-Ki--53te-T'*r*tf*#*l&3: 5 k b WDNAftr 
[®3] 43M«):7?a3 Kp CRY 3 O - d a p BO 

mimmmm&tmvhZo 



[Hi] 



3.5kb 

PstI Xbal DraI ClaI Psa 




Sphl 
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(51) Int. CI. 6 

C 1 2R 1:13) 

(C 1 2N 1/21 

C 1 2 R 1:15) 



F I 



C 1 2R 1:13) 
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